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LETTERS TO THE EDITORRegarding “Low incidence of paraplegia after thoracic
endovascular aneurysm repair with proactive spinal
cord protective protocols”
It was a great pleasure reading the article by Bobadilla et al1
that further elicited their ongoing good results2 in lowering the
risks of paraplegia with spinal cord protective strategies.
However, as an anesthesiologist, I hoped for an additional
subsection about perioperative anesthesia and critical care prac-
tices that facilitated or interfered with their spinal cord protective
strategies.
First, it seems reasonable to query whether their anesthesia
care providers had been utilizing noninvasive spinal cord perfusion
monitoring devices because during thoracoabdominal aorta aneu-
rysm (TAAA) repairs, Moerman et al3 have recently documented
that changes in spinal cord perfusion are appreciable with tissue
oximetry sensors when placed on the skin at thoracic vertebral
spine level. Second, it would be good to know whether they
had institutional protocols for neurophysiological monitoring
during aortic surgeries because neurophysiological monitoring
has been used for predictability of postoperative neurological
outcomes as suggested by Weigang et al.4 Moreover, Shine
et al5 had shown that, even though intraoperative hypothermia
uniformly induces changes in amplitude and latency of evoked
potentials, spinal cord hypoperfusion-induced complete and pro-
longed suppression of evoked potentials were still elicited that pre-
dicted the incidence of postoperative spinal cord injury after TAAA
surgeries.
Third, even though systemic hypothermia was passively
induced with radiant heat loss and cold intravenous ﬂuid infu-
sion, it seems logical to ask whether active cooling for TAAA
surgeries has a role. With known effects of systemic hypothermia
on coagulation status, the perioperative data about blood losses
as well as new coagulopathies would have been important to
adjudge the safety of systemic hypothermia as spinal cord protec-
tive protocol. Additionally, to avoid effects on coagulation, it
would be worth investigating whether selective spinal cord cool-
ing can be aimed and achieved for spinal cord protection during
TAAA surgeries. Both invasive devices5 (epidural catheters
infusing cold epidural solutions) as well as noninvasive devices6
(underbody torso-cooling pads) have been experimented for
selective spinal cord hypothermia. Moreover, active cooling
with ambient temperature air ﬂowing through underbody
forced-air blankets may have potential to selectively cool torso
(and spinal cord), similar to underbody torso-cooling pads.
The efﬁcacy of selective spinal cord cooling may be monitored
as temperature changes of drained cerebrospinal ﬂuid (CSF)
wherein external lumbar drainage kits may have potential to
measure CSF temperatures at appropriate segments in CSF
drainage systems, without interference of free CSF drainage or
retrograde exposure of intrathecal space to bacterial contamina-
tion. Compared with systemic hypothermia, noninvasive but
selective brain hypothermia may further enhance selective spinal
cord cooling secondary to cold CSF originating from choroid
plexus that will bathe the spinal cord.
Finally, although low-dose naloxone infusion (1 mcg/kg/hr)
may not seem to antagonize with opioid-based perioperative
analgesia, it would have been still interesting to know whether
patients required aggressive or restrictive perioperative opioid
analgesics with their names, routes of administration, doses, and
consequent pain relief. In summary, proactive and protocol-
based spinal cord protection in TAAA surgeries is the right way
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Reply
Our surgical technique is simple cross clamp without assisted
circulation, and we do not monitor motor-evoked potentials
(MEPs) because peripheral nerve ischemia without assisted circula-
tion interferes with the validity of somatosensory-evoked potential
and MEP changes. The cross clamp technique reliably produces
sustained high mean arterial pressure, which has been shown to
restore MEPs when they are lost during segmental artery ligation
experimentally and clinically.1,2 In addition, we do nonselective
intercostal artery (ICA) reimplantation, which does not require
MEPs. Centers reporting selective ICA reimplantation using
MEPs, nonselective reimplantation by patency and location, and
no ICA reimplantation all have the same paralysis results.3 Our
perioperative management focuses on applying neuroprotective
strategies shown to reduce paralysis rather than on predicting
who will be paralyzed postoperatively.
Spinal cord cooling has been previously described by Davison
and Cambria. It is a difﬁcult technique but undoubtedly reliably
reduces cerebrospinal ﬂuid (CSF) temperature.4 Studies moni-
toring CSF temperature show that, in the absence of additional
regional cooling, CSF temperature closely approximates blood
temperature. We, and other groups, use additional cold perfusion
to the visceral/renal arteries. By proximity of the venous drainage,
this may also produce regional spinal cooling. It would be inter-
esting to measure CSF temperature during renal perfusion to see
what effect it has on CSF temperature. Brain hypothermia is also
an interesting idea and may have the additional beneﬁt of reducing
CSF production. In our experience, with 1000 thoracic aortic
